Purification, characterization, sequencing and molecular cloning of a novel cysteine methyltransferase that regulates trehalose-6-phosphate synthase from Saccharomyces cerevisiae.
In Saccharomyces cerevisiae methylation at cysteine residue displayed enhanced activity of trehalose-6-phosphate synthase (TPS). The cysteine methyltransferase (CMT) responsible for methylating TPS was purified and characterized. The amino acid sequence of the enzyme protein was determined by a combination of N-terminal sequencing and MALDI-TOF/TOF analysis. The nucleotide sequence of the CMT gene was determined, isolated from S. cerevisiae and expressed in E. coli. Targeted disruption of the CMT gene by PCR based homologous recombination in S. cerevisiae was followed by metabolite characterization in the mutant. The purified enzyme was observed to enhance the activity of TPS by a factor of 1.76. The 14kDa enzyme was found to be cysteine specific. The optimum temperature and pH of enzyme activity was calculated as 30°C and 7.0 respectively. The Km Vmax and Kcat against S-adenosyl-l-methionine (AdoMet) were 4.95μM, 3.2U/mg and 6.4s(-1) respectively. Competitive inhibitor S-Adenosyl-l-homocysteine achieved a Ki as 10.9μM against AdoMet. The protein sequence contained three putative AdoMet binding motifs. The purified recombinant CMT activity exhibited similar physicochemical characteristics with the native counterpart. The mutant, Mataα, cmt:: kan(r) exhibited almost 50% reduction in intracellular trehalose concentration. A novel cysteine methyltransferase is purified, which is responsible for enhanced levels of trehalose in S. cerevisiae. This is the first report about a cysteine methyltransferase which performs S methylation at cysteine residue regulating TPS activity by 50%, which resulted in an increase of the intercellular stress sugar, trehalose.